in elevated PVR postoperatively. To assess the importance of NO production before and after CPS and DHCA, twelve 4-6 week old piglets were instrumented with pulmonary artery (PA) and left atrial Millar micromanometers and a PA ultrasonic flow probe. NO synthase was blocked with a 5 mg/kg bolus of Nw-Nitro-L-Arginine Methyl Ester (L-NAME) into the main PA either before (Control, n = 6) or after CPS and DHCA (DHCA, n = 6). The DHCA animals were placed on CPS, cooled to 18°C, arrested for 60 minutes, rewarmed to 37'C, and weaned from CPS. The L-NAME bolus was given 15 minutes after weaning from CPB in this group. PVR and input impedance Ilin) were measured immediately before and 10 minutes after L-NAME in both groups. The results are expressed as means ± SEM.
= 7) received 0.2 mglkg phentolamine at rep, according to the clinical protocol of this institution. Animals were weaned from CPB and data obtained for 3 hrs. No intergroup differences were seen in heart rate, systemic vascular resistance, cardiac output, or left atrial pressure at baseline or during rep. (p > 005) CBF at 1 and 2 hrs rep was not different between the two groups (p > 0.05). Rep RPRSW data are expressed as mean % recovery of baseline.
'p < 0.006 vs Control by unpaired two-tailed t-test. 'p < 0.01 vs Time 0 by paired twotailed t-test
Conclusions: 1) PVR and lin are significantly increased by CPB and DHCA. 2) Blockade of NO synthase increases PVR and lin to a similar degree preand post-DHCA, demonstrating that the pulmonary endothelium produces NO after CPS and DHCA. 3) Since the endothelium continues to produce NO following CPS and DHCA, other mechanisms, such as increased endothelial production of vasoconstrictors or interstitial edema, may be important mediators of post-CPB pulmonary dysfunction.
Control
Post Introduction: Abrupt reoxygenation of cyanotic infants on cardiopulmonary bypass (CPB) is followed by a burst of nitric oxide (NO!. and oxygen free radicals, leading to impaired myocardial contractility. This oxygen related damage may be reduced by controlling p02 during initial reoxygenation. Methods: Twenty-five piglets (2-3 weeks) were made hypoxic on Ventilator for 2 hours. Six were not made hypoxic (Control). Simulating clinical routine, 9 hypoxic piglets were placed on hyperoxic (p02 400 mmHg) CPS (Hyperoxic). Five others were put on normoxic (P02 100 mmHg) (Normoxic), and 5 underwent hypoxic CPS at ambient p02 (25 mmHg!. delaying reoxygenation until blood cardioplegic (SCP) arrest (Hypoxic). During 30 a min period of SCP-arrest Nitric oxide (pmol/l00 g/min) and conjugated diene production IA233nm/l00 g/min) were measured. Post CPB measurements included % recovery of end-systolic elastance (impedance catheter!. and tissue antioxidant reserve capacity (MDA production after exposure to t-BOOH).
Results:
Neonates with duct dependent pulmonary circulations require patency of the arterial duct (AD)to maintain the underdeveloped circulation before palliative or reparative surgery. Nitric oxide (NO) has been used in both animals and patients to relax the pulmonary vasculature and hence reduce pulmonary artery pressure and increase pulmonary blood flow. However AD response to NO is unknown. To determine the responses of the AD to NO, we used the NO donor SIN-l, in vitro on freshly removed ADs and aortas from newborn lambs (aged 1-5 days, n = 7). Vessels were cut into rings and mounted on tension gauges in 3rC organ baths containing Krebs-Henseleit. After equilibration with 1 gm of tension, the rings were tested for smooth muscle responses to oxygen (02), prostaglandin E2 (PGE2), potassium (K+) and SIN-l. 02 constricted the AD rings at tensions over 89 mmHg. PGE 2 had no effect in concentrations ranging from 10-8 -10-5 . K+ constricted the aortic rings in concentrations ranging from 10-70 mmoill. SIN-l relaxed the K+ preconstricted aortic rings in concentrations ranging from 10-7 _10-4 K+ constricted the ADs in a similar concentration range to that of aortic rings. PGE2 had no effect on the post term AD in concentrations ranging from 10-8 -10-5. With preconstriction using 40 mmolll of K+, the AD relaxed in response to SIN-l in concentrations ranging from 10-7 _10-4 in equal proportion to aortic rings from the same animals under identical conditions (p > 0.05). Conclusions: 1) Nitric oxide is a potent dilatorof the arterial duct in a similar fashion to its effects on other vasculature and may have a role in the management of neonates with duct dependent circulations. 2) Previous exposure of the AD to oxygen abolishes the relaxation response to PGE2' Concfusion: These data document a NO and oxygen free radical related injuryin the hypoxic immature heart after hyperoxic reoxygenation on CPS Inormal clinical routine). Controlling p02 during the initial reoxygenation period resulted in dose dependent less NO production, and in improved biochemical and functional status. Clinical application of "controlled reoxygenation" could improve myocardial protection in cyanotic immature hearts on CPB and improve clinical outcome. The mechanism for preservation of normal pulmonary artery pressure in the presence of increased pulmonary blood flow is unknown. We hypothesized that NOIEDRF (through an increase in blood flow) is responsible for the low pulmonary vascular resistance seen after opening a Blalock-Taussig shunt. Six dogs were instrumented for the measurement of pulmonary and left atrial pressures and other parameters. A subclavian-pulmonary artery graft was created. A flow transducer and occluder were placed on the graft to record flow and temporarily occlude the shunt. The dogs were allowed to fully recover and all experiments were performed with the dogs awake. Two to four weeks after surgery, hemodynamics were recorded with the shunt open and repeated with the shunt closed. After infusion of nitro-L-arginine (NLA, 30 mglkg) which is an inhibitor of NO synthesis, measurements were repeated with the shunt closed and again after re-opening it. With the shunt closed, mean (M) pulmonary artery pressure (PAP) rose from 13 ± 1.5 to 16 ± 0.9 mmHg after NLA (ns). With the shunt open, MPAP rose from 14 ± 2.4 to 23 ± 1.9 mmHg after NLA (P < 0.05). Changes with the shunt open were statistically different from shunt closed. The calculated increase in pulmonary vascular resistance mirrored these findings (p < 0.05). We conclude that EDRF is important in maintaining normal PAP in the presence of increased pulmonary blood flow. This mechanism may account for the physiologic pulmonary vascular accommodation which occurs in the presence of a surgical shunt Or congenital left-right shunt lesions.
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